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DRsr-.ription 

MOTTNTTNP; ARRANC^F.MENT F OR A TRADIATQR 
A.qSF.MBLY OF A WORTC MACHINE 

Technical FieJd of th ^ Tnvention 

The present invention relates generally to 
radiators, and more particularly to a mounting 
arrangement for a radiator assembly of a work machine. 

Rackground of the Invention 

A work machine, such as a dump truck, 
typically includes a cab assembly and an engine 
enclosure attached to a main frame. The cab assembly 
and engine enclosure are attached to the main frame 
such that the cab assembly is located behind the engine 
enclosure. The engine enclosure houses the radiator 
assembly and the engine of the work machine . The 
radiator assembly functions to cool the engine and thus 
maintain it within a predetermined temperature 
operating range. 

The addition of emission control devices to 
the engines of work machines has increased the cooling 
demands placed upon the radiator assembly. In order to 
accommodate these increased cooling demands the size of 
the radiator assembly must be increased. While 
increasing the size allows the radiator assembly to 
accommodate the aforementioned increased cooling 
demands, it also results in causing other problems for 
an operator of the work machine. For example, 
increasing the size of the radiator assembly results in 
having to increase the size of the engine enclosure in 
order to accommodate the radiator assembly. Increasing 
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the size of the engine enclosure tends to obstruct the 
forward view of an operator positioned within the cab 
assembly when operating the work machine. Obstructing 
the view of the operator is an annoyance and decreases 
5 the efficiency of the work machine in performing 
various work functions . 

What is needed therefore is a mounting 
arrangement for a radiator assembly of a work machine 
which overcomes the above-mentioned drawback. 

10 

Disclosure of the Invention 

In accordance with a first embodiment of the 
present invention, there is provided a work machine. 
The work machine includes a main frame and an engine 

15 assembly mounted on the main frame. The work machine 
also includes a radiator assembly mounted on the main 
frame. The work machine further includes a 
transmission assembly (i) mechanically coupled to the 
engine assembly and (ii) mounted on the main frame such 

20 that the transmission assembly is interposed between 
the engine assembly and the radiator assembly. 

In accordance with a second embodiment of the 
present invention, there is provided a work machine. 
The work machine includes a main frame and an engine 

25 assembly mounted on the main frame. The work machine 
also includes a radiator assembly mounted on the main 
frame. The work machine further includes a cab 
assembly mounted on the main frame such that the cab 
assembly is interposed between the engine assembly and 

30 the radiator assembly. 
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In accordance with a third embodiment of the 
present invention there is provided a work machine. 
The work machine includes a main frame and an engine 
assembly mounted on the main frame. The work machine 
5 also includes a radiator assembly mounted on the main 
frame. The work machine further includes a cab 
assembly mounted on the main frame such that the cab 
assembly is interposed between the engine assembly and 
the radiator assembly. The work machine also includes 
10 (i) a work implement coupled to the main frame and (ii) 
a ground engaging mechanism mechanically coupled to the 
engine assembly, wherein actuation of the ground 
engaging mechanism by the engine assembly causes the 
work machine to be advanced over a ground segment . 

15 

Brief Description of the Drawings 

FIG. 1 is a side elevational view of a work 
machine which incorporates the features of the present 
invention therein (note that the engine enclosure, the 
2 0 cowling, the ground engagement mechanism, and the 

implement of the work machine are shown in phantom for 
clarity of description) ; 

FIG. 2 is another side elevational view of 
the work machine of FIG. 1 (note that the engine 

2 5 enclosure, the cowling, the ground engagement 

mechanism, and the implement of the work machine are 
not shown for clarity of description) ; and 

FIG. 3 is a top elevational view of the work 
machine shown in FIG. 1 (note that the engine 

3 0 enclosure, the cowling, the ground engagement 
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mechanism, and the implement of the work machine are 
not shown for clarity of description) . 

Best Mode for Carrying Out the Invention 
5 While the invention is susceptible to various 

modifications and alternative forms, a specific 
embodiment thereof has been shown by way of example in 
the drawings and will herein be described in detail. 
It should be understood, however, that there is no 

10 intent to limit the invention to the particular form 
disclosed, but on the contrary, the intention is to 
cover all modifications, equivalents, and alternatives 
falling within the spirit and scope of the invention as 
defined by the appended claims. 

15 Referring now to FIGS. 1, 2, and 3, there is 

shown a work machine 10 which incorporates the features 
of the present invention therein. Work machine 10 
includes a main frame 12, an engine assembly 14, a 
radiator assembly 20, and a transmission assembly 16. 

20 Work machine 10 also includes a cab assembly 18, a work 
implement 28, an engine fan 60, a pair of conduits 52 
and 54, and a ground engaging mechanism 50. 

It should be understood that ground engaging 
mechanism 50 can include wheels as specifically shown 

25 in FIG. 1. In the alternative, ground engaging 

mechanism 5 0 can also include a track chain (not shown) 
of the type typically utilized on crawler tractors. 
Moreover, it should be understood that work implement 
2 8 can include a truck bed as shown in FIG. 1. In the 

30 alternative, work implement 28 can include other types 
of work implements such as (i) a bucket for moving 
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earth or (ii) an earth moving blade of the type 
typically found on crawler tractors. 

As shown in FIGS. 1 and 2, radiator assembly 
2 0 includes a radiator fan 3 0 and a cooling core 32 
5 having (i) an upper edge 42, (ii) a fluid inflow 
surface 34, and (iii) a fluid outflow surface 36. 
Radiator assembly 2 0 also includes a frame 72 which 
supports cooling core 32. 

As shown more clearly in FIG. 1, conduit 52 
10 has a first end 62 and a second end 64 . Conduit 54 

also has a first end (not shown) and a second end (not 
shown) . 

Engine assembly 14 is mounted on main frame 
12 and enclosed by an engine enclosure 22. 

15 Transmission assembly 16 is also mounted on main frame 
12. In addition, transmission assembly 16 is 
mechanically coupled to engine assembly 14 and ground 
engaging mechanism 50. Furthermore, it should be 
understood that the above described arrangement results 

2 0 in ground engaging mechanism 5 0 being mechanically 

coupled to engine assembly 14 via transmission assembly 
16. Therefore, the actuation of engine assembly 14 
results in the actuation of ground engaging assembly 50 
so as to advance work machine 10 over a ground segment 

25 56 in a direction indicated by arrow 74. Note that 
ground engaging assembly 50 can also be actuated by 
engine assembly 14 so as to advance work machine 10 
over ground segment 56 in a direction indicated by 
arrow 7 6 . 

30 Radiator assembly 2 0 is also mounted on main 

frame 12 and enclosed by a radiator cowling 24 . It 


should be appreciated that radiator assembly 2 0 is 
mounted on main frame 12 such that transmission 
assembly 16 is interposed between engine assembly 14 
and radiator assembly 20. In addition, radiator 
assembly 2 0 is mounted on main frame 12 so that cooling 
core 32 is interposed between radiator fan 30 and 
engine assembly 14. Preferably, as shown in FIG. 3, 
radiator assembly 2 0 is mounted on main frame 2 0 such 
that cooling core 32 of radiator assembly 2 0 is 
positioned at an angle relative to the longitudinal 
axis 48 of main frame 12. In particular, radiator 
assembly 20 is positioned such that (i) a linear 
extension of upper edge 42 of cooling core 32 defines a 
line L,, (ii) a line is defined by a line which 
intersects the longitudinal axis 4 8 of main frame 12 so 
as to define a 90° angle a therebetween, (iii) an angle 
a is defined between line and line Lj, and (iv) 40.0° 
< a < 95. 0° . 

As shown in FIG. 1, work implement 2 8 is 
mechanically coupled to main frame 12 such that 
radiator assembly 2 0 is interposed between work 
implement 28 and engine assembly 14. However, it 
should be understood that a work implement 28, such as 
an earth moving blade (not shown) , can also be 
mechanically coupled to a front portion 76 of main 
frame 12 so that engine assembly 14 is interposed 
between work implement 28 and radiator assembly 20. 

Cab assembly 18 is also mounted on main frame 
12. In particular, cab assembly 18 is mounted on main 
frame 12 such that cab assembly 18 is interposed 
between engine assembly 14 and radiator assembly 20. 


Engine fan 6 0 is mounted on main frame 12 
such that engine assembly 14 is interposed between 
engine fan 6 0 and radiator fan 3 0 (see FIG. 2) . 

First end 62 of conduit 52 is coupled to 
engine assembly 14. Second end 64 of conduit 52 is 
coupled to radiator assembly 20. In particular, second 
end 64 of conduit 52 is coupled to cooling core 32 of 
radiator assembly 20. The first end and second end of 
conduit 54 are also respectively coupled to engine 
assembly 14 and to cooling core 3 2 of radiator assembly 
2 0 in a manner similar to that described above for 
conduit 52 . It should be appreciated that the above 
described arrangement places engine assembly 14 in 
fluid communication with radiator assembly 2 0 such that 
a cooling fluid 66 (see FIG. 1) can be circulated 
through engine assembly 14 and radiator assembly 2 0 via 
conduits 52 and 54. 

Industrial App licability 

During the operation of work machine 10 
relatively hot cooling fluid 66 is advanced from engine 
assembly 14 to cooling core 32 of radiator assembly 20 
via conduit 52 by a pump (not shown) . In addition, 
radiator fan 3 0 is actuated so that relatively cool air 
is pulled through fluid inflow surface 34 (see FIG. 1) 
of cooling core 32 in the direction indicated by arrows 
58 (see FIG. 3) . The aforementioned air then exits 
cooling core 32 in the direction indicated by arrows 3 8 
(see FIG. 3) via fluid outflow surface 36 (see FIG. 2) . 

It should be appreciated that advancing air 
through cooling core 3 2 in the above described manner 


places the air and the relatively hot cooling fluid 66 
in a heat exchange relationship. In particular, as the 
relatively cool air is draw through cooling core 32, 
heat is transferred from the relatively hot cooling 
5 fluid 66 to the relatively cool air. This heat 

exchange causes the temperature of the air passing 
through cooling core 32 to increase, and the 
temperature of the cooling fluid 66 to decrease. Once 
cooling fluid 65 passes through cooling core 32 (and 

10 therefore the temperature of cooling fluid 66 has been 
decreased) , cooling fluid 66 is returned to engine 
assembly 14 via conduit 54 such that heat is 
transferred from engine assembly 14 to cooling fluid 
66. Cooling fluid 66 is then advanced back to cooling 

15 core 32 where the above described process is repeated. 
The aforementioned heat exchange that takes place as a 
result of circulating cooling fluid 66 through engine 
assembly 14 and cooling core 32 in the above described 
manner helps maintain engine assembly 14 within 

20 predetermined temperature operating limits. 

In addition to actuating radiator fan 30, 
engine fan 6 0 is also actuated so as to advance 
relatively cool air over engine assembly 14 in a 
direction indicated by arrow 78. Advancing air over 

25 engine assembly 14 with engine fan 60 in the above 

described manner helps to maintain engine assembly 14 
within the predetermined temperature operating limits. 

It should be appreciated that mounting 
radiator assembly 2 0 in the above described manner has 

30 several advantages. For example, mounting radiator 
assembly 20 on main frame 12 such that radiator 
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assembly 20 is located behind cab assembly 18, and 
therefore is not enclosed within engine enclosure 22, 
eliminates the need for engine enclosure 22 to be large 
enough to accommodate radiator assembly 20. Therefore, 
5 the size of engine enclosure 22 can be reduced as 
compared to when radiator assembly 2 0 is contained 
within the engine enclosure. For example, as shown in 
FIG. 1, engine enclosure 70 represents the size an 
engine enclosure would have to be in order to 
10 accommodate radiator assembly 20. Reducing the size of 
the engine enclosure to the size of engine enclosure 22 
allows an operator (not shown) to have a relatively 
unobstructed forward view from within cab assembly 18 
as represented by arrow 68. This is in contrast to 
15 when the engine enclosure is the size of engine 

enclosure 70 since engine enclosure 70 results in 
having a relatively obstructed forward view from cab 
assembly 18. 

Another advantage of mounting radiator 
20 assembly 2 0 in the above described manner is that the 
air flow through radiator assembly 20 is directed away 
from cab assembly 18. In particular, as discussed 
above, air is advanced through cooling core 32 in the 
direction indicated by arrows 58 and 3 8 (see FIG. 3) . 
25 As previously discussed, the air is heated as it passes 
through cooling core 32, thus the air represented by 
arrows 3 8 is relatively hot as compared to the air 
represented by arrows 58. As shown in FIG. 3, the 
relatively hot air as represented by arrows 3 8 is 
30 directed away from cab assembly 18. This is in 

contrast to when the radiator assembly is located 


within the engine enclosure since this configuration 
results in the relatively hot air being directed toward 
cab assembly 18 in the direction indicated by arrow 78. 
Directing the relatively hot air toward cab assembly 18 
tends to increase the temperature within cab assembly 
18 and thus make it uncomfortable for an operator 
positioned therein. On the other hand, positioning 
radiator assembly 20 as described herein results in the 
relatively hot air being directed away from cab 
assembly 18, and thus facilitates keeping cab assembly 
18 within comfortable temperature limits. 

Another advantage of mounting radiator 
assembly 2 0 in the above described manner is that the 
air flow through radiator assembly 20 is directed away 
from any obstacles. As shown in FIG. 3, the air flow 
(as represented by arrows 38) is directed away from 
work implement 28 and toward an unobstructed area. 
Directing the air flow to an unobstructed area 
facilitates the ability of radiator fan 3 0 to draw a 
relatively large volume of air through cooling core 32, 
and thus increases the heat exchange capacity of 
radiator assembly 20. Increasing the heat exchange 
capacity of radiator assembly 20 facilitates its 
ability to maintain engine assembly 14 within 
acceptable predetermined temperature limits. 

This is in contrast to other arrangements 
where the radiator assembly is positioned such that air 
advanced through the cooling core is directed onto an 
obstacle, e.g. the engine block. As a result, the 
radiator fan's ability to advance a large volume of air 
through the cooling core of the radiator assembly is 


decreased. Decreasing the radiator fan's ability to 
advance a large volume of air through the cooling core 
decreases the heat exchange capacity of the radiator 
assembly which in turn decreases its ability to 
maintain engine assembly 14 within acceptable 
predetermined temperature limits. 

While the invention has been illustrated and 
described in detail in the drawings and foregoing 
description, such illustration and description is to be 
considered as exemplary and not restrictive in 
character, it being understood that only the preferred 
embodiment has been shown and described and that all 
changes and modifications that come within the spirit 
of the invention are desired to be protected. 


Claims 

What is claimed is: 

1. A work machine, comprising: 
a main frame; 

an engine assembly mounted on said main 

frame ; 

a radiator assembly mounted on said main 

frame ; and 

a transmission assembly (i) mechanically 
coupled to said engine assembly and (ii) mounted on 
said main frame such that said transmission assembly is 
interposed between said engine assembly and said 
radiator assembly. 

2. The work machine of claim 1, wherein: 
said main frame has a longitudinal axis, 
said radiator assembly includes a cooling 

core having an upper edge, and 

said cooling core is positioned relative to 
said longitudinal axis such that (i) a linear extension 
of said upper edge defines a line L^, (ii) a line L2 is 
defined by a line which intersects said longitudinal 
axis so as to define a 90° angle a therebetween, (iii) 
an angle a is defined between said line and said 
line L2, and (iv) 40.0° < a < 95.0°. 
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3. The work machine of claim 1, further 
comprising a cab assembly mounted on^^^aid^ main frame, 
wherein : 

said cab assembly is interposed between said 
engine assembly and said radiator assembly. 

4. The work machine of claim 1, further 
comprising: , 

a work implement coupled to said main frame, 

and 

said radiator assembly is interposed between 
said work implement and said engine assembly. 

5. The work machine of claim 4, wherein: 
said work implement includes'-a:— truck bed. 

6. The work machine of claim 1, wherein: 
said radiator assembly includ^s_Ji) a 

radiator fan and (ii) a cooling core, and 

said cooling core is interposed between said 
radiator fan and said engine assembly. 

7. The work machine of claim 6, further 
comprising an engine fan mounted on said main frame, 
wherein : 

said engine assembly is interposed between 
said engine fan and said radiator fan. 
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8. The work machine of claim 1, further 
comprising: - 

a conduit having (i) a first end attached to 
said engine assembly, (ii) a second end attached to 
said radiator assembly and, (iii) said engine assembly 
is in fluid communication with said radiator assembly; 
and 

a cooling fluid which is advanced from said 
radiator assembly to said engine assembly through said 
conduit . 

9. The work machine of claim 1, further 
comprising: 

a ground engaging mechanism mechanically 
coupled to said engine assembly, 

wherein actuation of said ground engaging 
mechanism by said engine assembly causes said work 
machine to be advanced over a ground segment . 

10. A work machine, comprising: 
a main frame; 

an engine assembly mounted on said main 

frame ; 

a radiator assembly mounted on said main 

frame; and 

a cab assembly mounted on said main frame 
such that said cab assembly is interposed between said 
engine assembly and said radiator assembly. 
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11. The work machine of claim 10, wherein: 
said main frame has a longitudjLnal axis, 
said radiator assembly includes a cooling 

core having an upper edge, and 

said cooling core is positioned relative to 
said longitudinal axis such that (i) a linear extension 
of said upper edge defines a line L^, (ii) a line L2 is 
defined by a line which intersects said longitudinal 
axis so as to define a 90° angle a therebetween, (iii) 
an angle a is defined between said line and said 
line L^, and (iv) 40.0° < cr < 95.0°. 

12. The work machine of claim 10, further 
comprising: ' 

a work implement coupled to said main frame, 

and 

said radiator assembly is interposed between 
said work implement and said cab assembly. 

13. The work machine of claim 12, wherein: 
said work implement includes a^^uck bed. 

14. The work machine of claim 10, wherein: 
said radiator assembly includes (i) a 

radiator fan and (ii) a cooling core, and 

said cooling core is interposed between said 
radiator fan and said cab assembly. 


15. The work machine of claim 14, further 
comprising : 

an engine fan mounted on said main frame such 
that said engine assembly is interposed between said 
engine fan and said radiator fan. 

16. The work machine of claim 10, further 
comprising: ' 

a conduit having (i) a first end attached to 
said engine assembly, (ii) a second end attached to 
said radiator assembly, and (iii) said engine assembly 
is in fluid communication with said radiator assembly; 
and 

a cooling fluid which is advanced from said 
radiator assembly to said engine assembly through said 
conduit . 

17. The work machine of claim 10, further 
comprising: ^ ' 

a ground engaging mechanism mechanically 
coupled to said engine assembly, 

wherein actuation of said ground engaging 
mechanism by said engine assembly causes said work 
machine to be advanced over a ground segment . 


18. A work machine, comprising: 
a main frame ; 

an engine assembly mounted on said main 

frame ; 

a radiator assembly mounted on said main 

frame ; 

a cab assembly mounted on said main frame 
such that said cab assembly is interposed between said 
engine assembly and said radiator assembly; 

a work implement coupled to said main frame^ 

and 

a ground engaging mechanism mechanically 
coupled to said engine assembly, 

wherein actuation of said ground engaging 
mechanism by said engine assembly causes said work 
machine to be advanced over a ground segment . 
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AT-.sfcjrac!t of the Disclosure 

A work machine is disclosed. The work 
machine includes a main frame and an engine assembly 
mounted on the main frame. The work machine also 
5 includes a radiator assembly mounted on the main frame. 
The work machine further includes a cab assembly 
mounted on the main frame such that the cab assembly is 
interposed between the engine assembly and the radiator 
assembly. The work machine also includes (i) a work 
10 implement coupled to the main frame and (ii) a ground 
engaging mechanism mechanically coupled to the engine 
assembly, wherein actuation of the ground engaging 
mechanism by the engine assembly causes the work 
machine to be advanced over a ground segment . 
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